The different concern and issues of contemporary Indian agriculture, gave birth to varied new agriculture ideas of farming like organic farming, natural farming, biodynamic agriculture, and do-nothing farming and ecological agriculture, etc. Integrated use of organic and inorganic fertilizers can improve crop productivity, and encourages soil health and fertility. As perceptive numerous publications, it is concluded that, the application of farmyard manure in . It was ascertained that, the increased grain yield was due mainly to increased nutrient uptake and the number of tillers, filled grains per panicle and 1000-grain weight.
INTRODUCTION
Rice (Oryza sativa L.) is one in all the most important food crops, grown in south Asia. Rice is one of the most important cereal crops of the world, grown in a wide range of climatic zones, to nourish the human population.
It is one of the main crops in developing countries and therefore, major food stuff for regarding 35% of the entire world population. Rice is grown in more than a hundred countries, with a total harvested area of nearly 160 million hectares, producing more than 700 million tons every year. There are primarily four ecosystems, where rice is grown: irrigated, rain-fed lowland, upland, and flood-prone. Each of these environments has its own ideal growing conditions, as, well as limiting factors. It is mostly grown in lowlands, under fully irrigated or rain-fed conditions. Organic materials, particularly farmyard manure and green manures, have traditionally been employed by rice farmers in pre-industrial age. But, with the present day high yielding cultivars, that have higher nutrient needs, the utilization of inorganic fertilizers has exaggerated significantly, resulting in decline within the use of organic materials. [1] The impact of increased fertilizer use, in crop production has been large, but ever increasing cost of energy has been an important constraint, for increased use of inorganic fertilizer. [2] Use of organic matter, to meet the nutrient demand of crops would be an inevitable practice in years to come, particularly for resource poor farmers. Moreover, ecological and surrounding issues over the exaggerated and indiscriminate use of inorganic fertilizers, have created an analysis on use of organic materials as a source of nutrient. [3, 4] But, the utilization of organic manures alone, might not be enough to meet the enormous nutrient requirements of present day high yielding cultivars. Therefore, an integrated nutrient management in which both organic manures and inorganic fertilizers are used simultaneously, has been suggested as the most effective method to maintain a healthy and sustainable soil system, while increasing crop productivity. [5, 6] There is evidence from field research that, high and sustainable yields are possible with integrated use of fertilizers and manure. [7, 8] However, it is important to identify the optimum dose of chemical fertilizer, needed for maintaining adequate supply of nutrients for exaggerated yield, and reduced environmental pollution.
Farmyard manure may be a heterogeneous composted organic material, consisting of dung, crop residue, and household sweeping in various stages of decomposition. [9] Farmyard manure is usually accessible and created in farms, and is an important organic resource, for agricultural production in live stock based farming systems in many countries, including semi-arid regions of India. [9] Thus, there is a lot of potential for use of farmyard manure in the fertilizer schedule of rice, and to reduce total dependence on inorganic fertilizers. The present research was therefore, conducted to study the influence of combined application of farmyard manure and different levels of inorganic fertilizer on growth, yield and yield components of irrigated lowland rice.
Effects of Different Fertilizer Treatments on Yield and Yield Attributes of Rice
Application of farmyard manure, considerably improved number of tillers; number of filling grains, 1000-grain weight, grain yield and straw yield of rice grain and straw yields of rice, were significantly increased by 25% and 12%, respectively, over no farmyard manure control. Similarly, the number of tillers, number of filling grains, and 1000-grain weights were increased by 12, 6, and 9%, respectively, due to application of farmyard manure. Organic manure plays a vital role in rising soil porosity to air and water stable aggregates. Therefore, application of organic materials such as farmyard manure, significantly improves soil physical properties and nutrient uptake leading to larger growth, yield and yield elements. [10] [11] [12] Long-term studies on rice have shown increased yield and yield components, due to application of farmyard manure. [7, 8, 13] inorganic fertilizer, which increased productivity of rice. [11, 15] Few studies have even shown that, organic manures with associate adequate quantity of chemical N fertilizers may manufacture higher dry matter yield and high N accumulation, than those of conventional inorganic N fertilizers treatments. [10, 16] A combined use of organic manures and inorganic fertilizers checks nitrogen losses, conserves soil N, by forming organic-mineral complexes and therefore, ensures continuous N convenience to rice plants and greater yields. [17] Analysis in farmers field on separate and combined application of fertilizers and farmyard manure, has shown long-term yield benefits, and these effects are attributed for the most part to the upkeep of soil organic matter and microorganism activity.
[18] Information on the uptake studies showed that, application of farmyard manure increased the uptake of N, P, and K by 20, 12, and 9%, respectively .There were important interactions between organic manure and fertilizer treatment. Most uptake of N, P, and K was observed at a fertilizer level, of 120 : 60 : 45 kg N: P 2 O 5 : K 2 O ha -1 in combination with application of farmyard manure .The increase in P and K in farmyard manure application treatment, may well be attributed to increase convenience of those nutrients, due to improved soil structure and increased microorganism activity. Analysis has shown that, combined application of farmyard manure and green manure may meet all the nitrogen demand (150 kg fertilizer N ha -1) of the high yielding varieties and yielded higher, than the appliance of inorganic fertilizer alone. [10] Long-term effects of integrated nutrient management on productivity of rice-rice cropping system, in both rainy and post-rainy seasons showed that, the employment of inorganic fertilizer (50%) and farmyard manure or green manure (50%), created higher yields than those obtained by application of 100% of suggested inorganic N. [19] This implies that, judicious use of organic material can produce rice yield, on par with that obtained with inorganic fertilizers. [7, 8, 12, 19] Therefore, application of organic materials have potential of not only improving crop yield, however, additionally reducing dependence on fossil fuel based inorganic fertilizers, thereby, reducing hazards caused by continuous and indiscriminate use of chemical fertilizers. Studies have additionally shown the beneficial effects of green manures, and blue chlorophyte on productivity of rice. [20] Thus, analysis efforts ought to be continued, to check the combined effects of different organic materials such as green manures, legumes, rice straw, compost, sewage sludge, bio-fertilizers (blue green algae and azolla) and inorganic fertilizer, on the productivity of rice in lowland areas.
CONCLUSIONS
This observation has shown that, application of farmyard manure at 10 t ha -1 increased grain yield of rice by 25%.
There have been vital effects of different fertilizer treatments and their interactions with organic manures, generally the useful effects of farmyard manure on yield, yield attributes, and nutrient uptake was less noticeable with increasing levels of inorganic fertilizer. An optimum yield of rice was obtained by application of 120: 60: 45 kg N: P 2 O 5 : K 2 O ha -1 in combination, with farmyard manure. The highest yield obtained with integrated use of farmyard manure and inorganic fertilizers, was attributed to increased nutrient availability and uptake, resulting in a greater number of tillers, filled grains per panicles and 1000-grain weight.
